Objective. To assess medical and nursing students' knowledge, attitudes, and practices (KAP) regarding human immunodeficiency virus (HIV) in Fiji. Methods. A cross-sectional study of 275 medical and 252 nursing students that participated in a questionnaire survey on HIV KAP. Data was analysed according to their gender, program of study, and academic year. Results. The mean HIV knowledge (HK) and attitude scores were 16.0 and 41.3, respectively. Mean HK score was significantly higher in males compared to females. Significant positive correlations were found between HK and academic year for medical ( = 0.459) and nursing ( = 0.342) students and between HK and attitude scores ( = 0.196). The majority of students indicated fear in contracting HIV through clinical practice and felt that health care workers have the right to know a patients HIV status for their own safety. The majority would wear gloves to touch a patient if suspected of HIV. Conclusions. The study found a high level of HIV knowledge and positive attitude towards HIV patients. However, respondents also displayed negative attitudes and unacceptable practices probably due to fear. Training institutions need to ensure that students gain accurate knowledge on HIV especially on transmission routes to allay the fear of caring for HIV-infected patients.
Introduction
Human immunodeficiency virus (HIV) and acquired immunodeficiency syndrome (AIDS) are global public health problems and are becoming a threat to the South Pacific region because more than 97.0% of all infections are occurring in the developing countries and increasing every year [1] . Although the prevalence of HIV in most Pacific islands was low, the incidence of HIV in most Pacific islands continued to increase [2] . In Fiji, by the end of 2012, 482 confirmed HIV cases had been reported since the first case was diagnosed in January 1989. Adults aged 20-39 years accounted for almost 77.0% of HIV cases and heterosexual transmission reported for 91.0% of all cases [3] .
The main goal of HIV and AIDS education in medical and nursing training is to equip them with the right information needed to provide effective and culturally appropriate care to their patients and at the same protect themselves against infection [4] . A number of studies have highlighted the need to enhance and integrate HIV education into the core curriculum in medical and nursing schools [4] [5] [6] [7] [8] [9] [10] [11] [12] . A study among Turkish nursing students found high levels of negative attitude and fear of contagion of HIV as a reason for being unwilling to care for HIV-infected patients [5] . A study among nursing students in Macedonia found that although most students had high level of HIV knowledge, a majority avoided people living with HIV (PLHIV) [6] . Another study among nursing students in Greece found that more than a third of the nursing students believe that mosquitoes can transmit HIV virus [7] . In Turkey, a study among nursing students revealed that most students still have misconceptions about HIV and that their attitudes need improvement [8] .
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In South Africa, students displayed positive attitudes and a willingness to care for PLHIV but lacked knowledge about HIV policies [9] . The majority of medical students in public and private universities in Malaysia believed that the beds of HIV-infected patients should be marked. Such practices are discriminatory and are an infringement of the patients' right to autonomy and confidentiality [10] . Medical students in another study were found to be lacking in correct knowledge about HIV vertical transmission and effectiveness of condom use [11] . A study in Russia found that prejudicial attitudes about HIV-positive people were prevalent among medical students [12] .
Medical and nursing students are future health care workers (HCWs), who may eventually find themselves working in the fields of HIV/sexually transmitted infection (STI) prevention, care, and treatment. Thus, medical and nursing students should be provided with detailed knowledge about HIV and related issues in order to provide high quality, nonjudgmental services that will engage key populations at risk of HIV [13] [14] [15] [16] . Students can be positive role models to their peers and their communities in their attitudes towards HIV [17] .
The College of Medicine, Nursing and Health Sciences of the Fiji National University, enrolls medical and nursing students from South Pacific island states including Samoa, Solomon Islands, Kiribati, Vanuatu, Cook Islands, Tahiti, Niue, and Fiji. HIV and AIDS are being taught as a component of community health in the preclinical years of their training. Medical and nursing training programs should ensure that sexual and reproductive health (SRH) curricula thoroughly cover the benefits of promoting humane attitudes and behaviour towards HIV. The knowledge and perception of these students about HIV and AIDS are unknown and required investigation. Hence, this study investigated medical and nursing students' knowledge, attitudes, and practices about HIV in one medical and two nursing training schools in Fiji. We believe the outcomes of this study will help these health care training institutions implement changes to their curriculum to improve HIV understanding among future medical doctors and nurses in Fiji and the Pacific region.
Methods

Study Design.
This study was a cross-sectional descriptive study of medical and nursing students at the College of Medicine Nursing and Health sciences (CMNHS) and Sangam Nursing School in Fiji between October and November 2011.
Sample
Size. Sample size was estimated at 400 participants for a confidence interval of 95.0% with a margin of error (ME) of 5.0% using the formula ME = 1/√ , ( = number of participants).
Data Collection and Instrument.
The questionnaire consisted of four sections: sociodemographics (gender, age, course of study, and year of study), HIV knowledge, attitudes, and practices towards HIV. The knowledge section of the survey instrument is a 20-item questionnaire combining the 18-item HIV knowledge questionnaire (HIV-KQ 18) with the two additional questions designed specifically for this study. The HIV-KQ 18 is a self-administered questionnaire which has been validated and found to be reliable [18] . The HIV KQ-18 measures the respondent's HIV knowledge related to sexual transmission and prevention of disease. The two additional questions in the survey measured knowledge in relation to, STI rates in the Pacific and taking clients' sexual history during clinic visits. We felt that these two questions will be useful in assessing the students' general knowledge about current rates of STIs in the Pacific as the current high rates of STIs in the Pacific have implications on HIV and the importance of taking sexual history from clients. Questions on HIV knowledge used a "true, " "false, " or "do not know" scale. Questions were marked as correct or incorrect. Participants responding with "do not know" or no response to a question was marked as incorrect. The total HIV knowledge scores ranged from 0 to 20. Higher score suggests greater knowledge and, conversely, a lower score would indicate a lower general knowledge of HIV/AIDS and STI rates in Fiji.
The attitudes section comprised of 14 questions that assessed the attitudes and beliefs about PLHIV using a 4-point Likert scale of "strongly agree, " "agree, " "disagree, " or "strongly disagree. " Positive attitude statements were coded with "strongly disagree = 1" to "strongly agree = 4" and negative attitude statements are the reverse. The total score for the attitude section with 14 questions ranged from 14 to 56. To compare gender and course differences, responses were dichotomised as "strongly agree" and "agree" and "strongly disagree" and "disagree. "
The practices section of the questionnaire comprised 4 statements that assessed acceptable and unacceptable clinical practice when caring for HIV-infected patients that was measured on a 5-point Likert scale of "all the time, " "some of the time, " "not sure, " "hardly ever, " or "never. " To compare gender and course response differences, the 5-point scale was dichotomised to "all of the time" compared with "some of the time, " "not sure, " "hardly ever, " or "never. "
The self-administered questionnaire was piloted to ensure survey's wording and clarity were apparent to all respondents prior to the actual survey. Content was reviewed before being distributed. The questionnaires were distributed and collected by program coordinators.
Procedure and Data
Analysis. The data were analysed using Statistical Package for Social Science (SPSS) version 20 (Chicago, IL) statistical software. Descriptive statistics were used to describe study population. Internal reliability of the 38-item knowledge, attitude, and practices questionnaire in the study population was tested using Kuder-Richardson (KR)-20 analysis for dichotomous response scale (knowledge section) and Cronbach alpha coefficient for Likert-type scale (attitudes and practices section). Reliability coefficient of >0.6 was accepted as the lower limit of acceptability for the study as suggested by Hair et al. [19] . Further analysis was conducted to investigate differences by gender, program of study, and relationship between HIV knowledge with year of study. Mean HIV knowledge scores were compared between groups using the one-way analysis of variance (ANOVA) and the independent sample -test. Attitudes and practice responses were compared between groups using the chi-square or Fisher's exact where appropriate. Pearson's correlation was used to investigate the relationship of HIV knowledge score and attitude score with year of course. Pearson's correlation was also used to investigate association between HIV knowledge and attitude scores. All test were two sided and a value of <0.05 was taken as statistically significant. The study was approved by the CMNHS Health Research Ethics Committees of the Fiji National University. All participants were consented prior to participation in the study.
Results
Of the 800 questionnaires distributed to the medical and nursing students, 527 were received giving the survey a response rate of 65.9%. Table 1 summarizes the demographic characteristics of participants.
A total of 275 medical (years 1-6) students and 252 nursing (years 1-3) students participated in the study. More than half the medical students 149 (54.2%) were females; males were 112 (40.7%) and 14 (5.1%) were "other. " More than two-third of the nursing students were females 175 (69.4%), 42 (16.7%) were males, and 35 (13.9%) were "other" (includes transvestite, transgender, and transsexual). The majority (202 (73.5%)) of the medical students were from the junior classes (years 1-3), while 73 (26.5%) were from the senior classes (years 4-6). The majority (215 (85.2%)) of nursing students were from years 1 and 2, while only 37 (14.8%) were final-year students. Low representation from the senior classes was due to community and clinical rotation coinciding with the study.
All three sections of the questionnaire achieved the lower limit of reliability set for the study at 0.6. The 20-item knowledge section achieved KR coefficient of 0.685. Subanalysis found the HIV KQ-18 yielded KR coefficient of 0.675. Addition of the two questions on STI rates in the pacific and taking client's sexual history to the HIV KQ-18 did not decrease the KR coefficient of the HIV KQ-18. The Cronbach alpha coefficients for attitudes and practices section were 0.624 and 0.679, respectively. All questions were retained for the analysis as deletion of question based on removal of question with item-to-total score correlation of < 0.2 did not alter the reliability coefficients significantly.
The mean total HIV knowledge score was 16.0 ± 2.9 (80.0%). The scores ranged from 0 to 20. Majority (405 (76.9%)) had at least 15 questions correct. Twenty (3.8%) participants scored 20 and two participants scored zero marks. Significant differences were found between genders ( (2,524) = 11.69, < 0.0001). No difference in mean HIV knowledge score was found between medical and nursing students (Table 2 ). Significant positive correlations were found between HIV knowledge and year of study (medical: = 0.459, < 0.0001; nursing: = 0.342, < 0.0001).
The mean attitude score was 41.3 ± 4.7 (range 24-53). No differences in attitude scores were found between gender and course of study (Table 2 ). Significant positive correlation ( = 0.235, < 0.0001) was found between attitude score and year of study among nursing students. No correlation was found among medical students between attitude score and year of study ( = 0.074, = 0.226).
Significant positive correlation was found between HIV knowledge score and attitude score in the cohort ( = 0.196, < 0.0001). Subanalysis also found significant positive correlation between HIV knowledge and attitude scores within groups: medical ( = 0.136, = 0.012) and nursing ( = 0.267, < 0.0001). Table 3 displays analysis of individual questions relating to HIV knowledge with gender and program of study comparisons. The highest scored question among students was regarding having sex with more than one partner increasing a person's chance of being infected with HIV (97.2%). The lowest scored question was that suggesting that a natural skin condom works better against HIV compared to a latex condom (56.2%). Overall, 15 of the 20 questions achieved at least a score of 75.0%. Of these, only 4 questions achieved a score >90.0%.
Gender comparisons found 6 of the 20 (30.0%) questions to be significantly different. Those who identified themselves as "others" scored lowest in 5 of the 6 questions and females scored lowest for one question. Ninety-one (28.1%) female participants were unaware that a woman is at risk of HIV infection if she is having anal sex with a man. Significantly more male respondents compared with females and "others" appeared to be more knowledgeable on the following: coughing and sneezing do not transmit HIV ( 2 = 7.26, = 0.027),
HIV contracts through anal sex ( 2 = 9.03, = 0.011), HIV is transmitted when sharing a glass of water with an HIV-infected person ( 2 = 7.07, = 0.029), pulling out the penis before climaxing keeps a woman from getting HIV 4 ISRN Public Health Table 3) .
Comparisons between medical and nursing knowledge scores found 6 of the 20 questions (30.0%) to be significantly different. Of these, nurses scored significantly higher in 4 of the questions. More nurses compared with medical students incorrectly thought that it was safe to practice pulling the penis out before climaxing ( 2 = 9.01, = 0.003) and that all HIV-infected pregnant women will deliver HIV-infected babies ( 2 = 4.48, = 0.037). Significantly more nurses compared with medical students answered correctly to the statement that there is a female condom that can help protect a woman from getting HIV (86.9% versus 77.5%, = 0.006) and that taking a HIV test one week after sex will not tell a person that they are infected (72.2% versus 62.9, = 0.026). With regards to STI rates in the Pacific, 83.3% of nurses compared to 72.0% of medical students ( = 0.002) indicated correctly that STI rates are high in the region. Similarly, significantly more nurses compared to medical students (91.7% versus 65.1%, < 0.0001) thought that a client's sexual history should be recorded during every clinic visit (Table 3) .
A summary of responses to students' attitudes and beliefs about HIV and AIDS is displayed in Table 4 . The majority (77.6%) indicated that they were afraid of contracting HIV through clinical practice. About a third of the students (30.9%) believed that HIV and STIs are a punishment for immoral behaviour and 60.0% of them believed that key at-risk populations are responsible for spreading HIV. Only a small proportion of respondents believed that those who contracted HIV through illegal behaviour should not be treated in government run facilities (6.5%) and that there is no point in treating a person with AIDS as they will die anyway (4.2%). The majority of the students (93.5%) agreed that they would like to know their HIV status. Most respondents (95.6%) would visit a friend's house that has an HIV-infected member, would care for someone living with HIV at home (80.8%), purchase food from a shop where a PLHIV was working (79.5%), and share food utensils with a family member who had HIV (78.0%).
Gender and course comparisons found 3 and 5 of the 14 questions, respectively, to be significantly different.
Those who identified themselves as "others" (18.4%) believed that people who contracted HIV/STIs through illegal behaviour should not be treated at government run hospitals and clinics compared with 7.8% males and only 4.0% female participants ( 2 = 15.18, = 0.001). More male students (30.5%) and female students (29.3%) would not go to a local clinic to be tested for HIV for the fear of others knowing the result compared with only 10.2% who identified themselves as "others" ( 2 = 8.48, = 0.014). A majority of female students (84.0%) compared with 78.6% males and 67.3% "others" indicated that they would care for a HIV positive relative at home ( 2 = 8.29, = 0.016). More nursing compared with medical students (39.7% versus 22.9%) believed that HIV is a punishment for immoral behaviour ( 2 = 17.30, < 0.0001). Additionally, more nursing students compared with medical students (65.1% versus 55.3%) believed that sex workers, youth, and other vulnerable groups were responsible for the transmission of HIV and STIs ( 2 = 5.27, = 0.022). More medical compared to nursing students (28.0% versus 19.0%) indicated that they would treat themselves if they had a problem in their genitals or private parts before going to a clinic ( 2 = 5.83, = 0.016). More medical compared to nursing students (84.0% versus 77.4%) would care for a HIV positive relative in their home ( 2 = 3.72, = 0.053). A majority of nursing (83.3%) compared to medical students (73.1%) would share food utensils with an HIV-infected relative ( 2 = 8.04, = 0.005). Table 5 displays a summary of student's perceived practices towards patients suspected of having HIV. The majority (83.9%) of participants stated that they would wear gloves to touch a patient who had or was suspected of having HIV. The majority of participants responded that they would wear gloves when taking blood from any patient (92.7%) and when working with blood (94.5%). The majority (85.7%) stated that they would wear gloves when changing sheets of a patient with HIV. More female and male compared with "others" indicated that they would wear gloves all the time when taking blood from any patient (95.5% versus 91.6% versus 79.6%; 2 = 16.33, < 0.0001) and when working with blood (96.3% versus 94.2% versus 83.7%; 2 = 13.09, < 0.0001), respectively. The majority of nursing (92.5%) compared with medical students (79.6%) indicated that they would wear gloves all the time even when changing the bed sheets of a patient living with HIV ( < 0.0001). Comparison of proportion of participants who responded "all the time" with those who responded "some of the time, " "not sure, " "hardly ever, " or "never. " * Fisher's exact test.
Discussion
The study aimed to assess the KAP towards HIV and it provided important and interesting insights into the knowledge, attitudes, and practices of medical and nursing students at the health care training institutions in Fiji. The study found a high level of HIV knowledge and associated positive attitudes toward PLHIV. The mean HK score of 80.0% in the whole cohort was high considering that the cohort was skewed towards preclinical students. Mean HIV knowledge scores and comparison of proportion of respondents with correct answers were significantly higher in males compared with the rest. Contradictory reports have been published previously regarding gender differences [7, 20] . No significant difference was found in HK score between nurses and medical students. However, when the proportion of respondents with correct responses was compared, almost a third of questions were significantly different with nurses performing better in the majority. A positive moderate correlation was found for HIV knowledge scores with the year of study for both medical and nursing groups. This may indicate that the current course structure in the training institutes in Fiji is favourable to acquiring knowledge. Similarly, higher knowledge was reported among clinical medical student compared to preclinical students in Malaysia and senior year medical students compared to junior students in Turkey [21, 22] . Furthermore, knowledge and attitude showed positive correlation among this cohort of students. Similar findings of significant association between knowledge and attitude among nurses and medical students have been reported recently [7, 21, 22] . It is important that positive attitudes prevail as the health of the patient they will be treating will be affected if there is lack of empathy. The study also found significant proportion of students retained misconceptions about important aspects of HIV transmission including vertical transmission, deep kissing, and oral sex. Additionally, about 44.0% of the respondents believed that natural skin is more effective than latex condoms in preventing HIV. Furthermore, the study also revealed that a significant proportion of the students also had misconceptions regarding HIV diagnosis, including having an HIV test within one week of risk behaviour will tell if a person has HIV and sexual history taking is not important during clinic visits. These findings are reflected in similar studies of medical and nursing students in the United States of America (USA), Nigeria, India, and elsewhere [14, 17, [22] [23] [24] [25] [26] [27] .
The attitudes and beliefs of students towards HIV revealed that almost a third of the respondents believed that HIV is a punishment for immoral behaviour and more than half of the students believe that sex workers, youths, and key at-risk populations were responsible for spreading HIV. Furthermore, the majority of respondents was afraid of contracting HIV during clinical practice and would wear latex gloves when touching an HIV-infected patient. It is over three decades since the start of the epidemic and fear of contagion in this cohort of medical and nursing students was found to be still highly prevalent and the reasons for the ongoing fear need further investigation. Similar findings have been reported in studies among medical students in the USA, Canada, Turkey, and China [28] [29] [30] [31] [32] . Fear of contracting HIV through clinical practice indicates overestimation of occupational risk that will have negative effects on good clinical practice resulting in compromise in care and comfort provided to patients. Fear can be allayed through education and in particular education on risk of occupational exposure in particular transmission and nontransmission routes. Evidence of occupationally acquired HIV infection is rare compared with transmission of infections such hepatitis B and this needs to be highlighted to students [28] . Negative attitudes held by future professionals can contribute to continued stigma and discrimination towards PLHIV and key at-risk populations, a recognized barrier to universal access and prevention of new infections in Fiji and the Pacific [33] . Interestingly, the majority of students believe the misconception that all health professionals have the right to know a patient's HIV status for their own safety. This is contradictory to the Fiji HIV Decree which promotes universal access without prejudice and rights of patients to confidentiality [34] . It may also indicate a lack of knowledge about HIV legislation in Fiji.
More than half of the students expressed willingness to care for a close relative, buy food from a shop owned 8 ISRN Public Health by an HIV positive person, and share food utensils with a family member who had HIV. Our finding is in contrast to that of Turhan and colleagues, who found that almost half of medical, dentistry, and medical technology students in Turkey would not touch or live in the same house with HIV patient [22] . However, another study of nursing students in Turkey noted that students' feelings were sometimes based on the "concept of professional and personal responsibility" such as empathy and being friendly to PLHIV rather than positive attitudes [5] . This could be a possible explanation for the finding in this study; given the high rates of stigmatisation and discrimination in the Pacific Islands, the students reported willingness to care for close relatives with HIV in this study, which may be related to shared cultural values concerning the importance of the extended family and the community, common to Fiji and other small Pacific Island countries.
Limitations
The generalizability of the findings of this study to all medical and nursing students in Fiji may be limited by some aspects of the study design, such as the nonrandom sampling employed and the low representation of participants from the senior students at these schools. The sampling method employed to recruit participants is known to introduce volunteer bias among participants [35] . The sample for the study is skewed towards preclinical years. Furthermore, knowledge, attitudes, and practices were assessed by a cross-sectional survey and it is possible that some questions or statements could have been misinterpreted by the respondents. Finally, the validated survey used to assess the knowledge section HIV KQ-18 is a shorter version of the HIV KQ-45 which is more comprehensive [18] . The HIV KQ-18 does not assess transmission by other vectors and does not attempt to assess knowledge regarding natural history, clinical course, or treatment, which is required for medical and nursing. Finally, the attitude and practice section used a tool with face validity which is subjective. However, the questions used in the study have been used in other studies and we found reliability to be acceptable which suggest that useful valid information has been collected in the study [36] .
Conclusion
While this study highlighted areas of good knowledge as well as positive attitudes and beliefs among medical and nursing students concerning HIV and SH, it also identified important gaps in understanding and the potential for stigmatising mindsets among students. The results point to the need for health care training institutions to examine and enhance their HIV and SH related curriculum to emphasize the vulnerability of HIV-infected subjects and their protection through human rights act. Greater emphasis should be given to the exposure of medical and nursing students to clinical care of HIV patients as part of the curriculum. Medical and nursing students who will be providing HIV and SH care and treatment should have comprehensive HIV knowledge and should be equipped to integrate humane attitudes into their clinical practice. Further study is required to examine how the reported attitudes and knowledge of medical and nursing students translate into their clinical practice and with a wider representative sample of students from the health care training institutions in Fiji.
